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Prvobitni  koncept  preparacije  kaviteta  kako  je  to 
opisao  GV  Blek  pre  više  od  100  godina  bazirao  je  na 
hirurškom  pristupu  uklanjanja  bakterijskog  oboljenja.1 
U nedostatku naučnih saznanja o nastanku karijesne lezi-
je, to je bilo logično. Međutim, u poslednjih 50 godina, 
razumevanje tog procesa je postalo sofisticiranije, tako da 
je ovaj mehanički, hirurški pristup danas prevazidjen, pa 
lečenje karijesne lezije predstavlja prvi, a terapija karijesa 
sa minimalnom intervencijom drugi izbor.
U  Blekovo  doba,  primarni  materijal  za  ispun  kari-
jesne lezije bio je amalgam , a njegova alternativa zlato. 
Kod  oba  materijala,  bilo  je  potrebno  ukloniti  veći  deo 
zubnog tkiva kako bi se formirao prostor za ispun, a to je 
značilo odstranjivanje i zdravog i obolelog zubnog tkiva. 
Zbog nepoznavanja oboljenja, ali i zbog neodgovarajućih 
mera  prevencije  kavitet  je  proširivan  do  zdravih  delova 
zubne  krunice,  kako  bi  se  osigurala  mehanička  athezija 
i sprečilo ispadanje ispuna. Osnovna načela oblikovanja 
kaviteta preuzeta su direktno iz drevnih stolarskih veština 
i primenjivala su se ne vodeći mnogo računa o integritetu 
preostalog dela zubne krunice.
U  poslednjih  50  godina,  istraživanja  u  kariologiji 
znatno  su  napredovala  i  sada  je  ovaj  problem  znatno 
jasniji. Očigledno je da je moguće sprečiti nastanak kari-
jesa, ili ako to ne uspe, početna karijesna lezija se može 
zalečiti i remineralizovati.2-5 
Kod  uznapredovalog  karijesa,  danas  je  glavni  cilj 
očuvanje što većeg dela zdravog zubnog tkiva, jer se ni 
jednim materijalom za ispun ne može postići njegova čvr-
stoća, estetika i otpornost na dalji razvoj karijesa.
The  original  concepts  for  the  design  of  cavities  as 
described by GV Black over 100 years ago were based 
upon a surgical approach to the repair of a bacterial dis-
ease1.  In  the  absence  of  a  proper  scientific  understand-
ing of the progress of a carious lesion this was logical. 
However,  over  the  last  50  years  the  understanding  of 
the process has become far more sophi-sticated and the 
mechanical, surgical approach is now outdated and heal-
ing the lesion is the first choice or repair through minimal 
intervention cavity designs is the second choice. 
In Black’s day the primary material for the restoration 
of carious lesions was amalgam and the main alternative 
was gold. For both of these materials there was a need to 
remove  a  reasonable  amount  of  tooth  structure  to  make 
room for the restoration and this meant removal of healthy 
tooth  structure  as  well  as  the  diseased  section.  In  the 
absence of a full understanding of the disease and adequate 
preventive measures there was a need to extend the cavity 
out to theo-retically caries free regions of the crown of the 
tooth, as well as to provide mechanical interlocking designs 
to prevent the ready removal of the restoration. Many basic 
principles  for  the  design  were  derived  directly  from  the 
ancient skills of the carpenter and were applied with little 
regard for the integrity of the remaining crown of the tooth.
Over  the  last  50  years  there  has  been  considerable 
progress in the study of the disease and much is now known 
and understood. It is apparent that, given the opportunity, it 
is possible to prevent the initiation of caries or, if this fails, 
the early lesion can actually be healed and remineralised2-5.
In the face of advancing caries it is now recognised 
that the principle object should be to preserve as much of 
the original sound tooth structure as possible because no 
restorative material can match it for strength, aesthetics or 
resistance to further caries.
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Pored moguće kontrole karijesa, značajno se prome-
nio i izbor materijala za ispun. Sada postoje dva značajna 
materijala koji omogućavaju čvrstu i dugotrajnu atheziju 
za zubno tkivo, što znači da je moguće praktično elimi-
nisati  koncept  mehaničke  adhezije,  osim  u  odredjenim 
slučajevima  kada  ona  služi  kao  manje  važno  pomoćno 
sredstvo retencije.
U  svetlu  toga,  neophodno  je  ukazati  na  značaj 
dizajna (oblika) kaviteta. Neophodno je znati da su zubi 
individualno  vitalne  biološke  celine,  sposobne  da  se  na 
odredjenom nivou i sami bore protiv kiselina. Pulpa je, 
takodje,  prilično  prilagodljiva  i  može  se  oporaviti  od 
ozbiljnih uticaja kiseline. Od trenutka kada demineraliza-
cija prodre kroz gledj do dentina, pulpa počinje da reaguje 
formirajućin  translucentno  područje  hipermineralizacije 
oko  lateralnih  dentinskih  kanalića  pokušavajući  tako  da 
smanji efekat kiselina (Slika 1). Razvojem lezije, sekun-
darni dentin će taloži na vrhu pulpne komore i u zavisnosti 
je od trajanja karijesne lezije. Restaurativne procedure idu 
u smeru stimulacije dalje reakcije pulpe, ali je važno da 
izloženost pulpe bude što umerenija i da joj se pruži prili-
ka za odbranu.6
In  addition  to  the  advances  in  caries  control  there 
have been considerable changes in the range of restorative 
materials available. There are now two significant materi-
als that are capable of sound, long term adhesion to tooth 
structure  and  this  means  that  it  is  possible  to  virtually 
eliminate the concept of mechanical interlocking, except 
perhaps as a minor auxiliary means of retention.
In the light of these advances it is necessary to review 
the  design  of  cavities.    First,  it  is  essential  to  recognise 
that teeth are individual vital biological entities capable of 
offering some level of defense themselves against attack. 
The pulp is quite resilient and capable of recovery from 
serious assault. The moment demineralisation has advanced 
through  the  enamel  to  involve  the  dentine  the  pulp  will 
begin to develop the translucent zone through hypermin-
eralisation of the lateral dentine tubules in an attempt to 
reduce the effect of the acid attack (Figure 1).  As the lesion 
advances  there  will  be  depo-sition  of  secondary  dentine 
on the roof of the pulp chamber in relation to the track of 
the carious lesion. All restorative procedures are likely to 
stimulate further pulp response and it is essential that the 
challenge to the pulp be moderated as far as possible and it 
be given every opportunity to recover from each insult6.
Slika 1: Poprečni presek gornjeg molara pokazuje translucentnu zonu 
ispod fisure i razvoj karijesa u dentinu. Ovo se ne vidi radiografski i 
predstavlja odbranu dentina od dejstva kiselina.
Figure 1: Cross section through an upper molar showing the translucent 
zone below a fissure representing the first effect of advancing caries into 
dentine. This will not show radiographically but is the dentine’s defence 
against approaching acid attack.
Zato  je  poželjno  uzeti  u  obzir  sadašnja  saznanja  o 
bioakivnostima koje se odvijaju pri razvoju karijesne lezi-
je. Takođe je poželjno poznavati dobre i loše strane zubnih 
tkiva kako bi se očuvala prirodna čvrstoća zubne krune 
uprkos karijesu. Konačno, poslednjih godina su značajno 
napredovale i metode preparacije kaviteta, pa i njih treba 
uzeti u obzir pri uspostavljanju athezije između ispuna i 
zidova kaviteta.7
Ove teme će se posebno diskutovati na kraju i pre-
dložiti nove mogućnosti oblikovanja kaviteta. Budući da 
u osnovi postoje samo tri mesta na zubnoj krunici koja su 
podložna karijesu, oblikovanje kaviteta će biti opisano u 
odnosu na ta područja.8
It is desirable therefore to take into account the present 
understanding of the bioactivity that is taking place in rela-
tion to the advancing carious lesion. It is also desirable to 
understand the strengths and weaknesses of tooth structure 
itself so that the intrinsic strength of the crown of the tooth 
can  be  retained  as  far  as  possible  inspite  of  suffering  an 
attack of caries. Finally there have been considerable advanc-
es in methods of cavity preparation in recent years and these 
should be considered in relation to developing sound adhe-
sion between the restoration and the cavity walls7.
These  topics  will  be  discussed  individually  and 
then, finally, variations in the design of cavities for the 
restoration of new lesions will be suggested. As there are 
essentially only three sites on the crown of a tooth that are 
subject to caries, cavity designs will be described in rela-
tion to these regions8.Serbian Dental J, 2005, 52  57
Razvoj karijesne lezije – početna 
lezija
Sada se zna da karijes počinje kao posledica delo-
vanja kiseline na površinu gledji gde dolazi do najveće 
akumulacije plaka.9 Kiselinu stvaraju specifične bakte-
rije, (primarno streptococcus mutans), a  prenose se s 
osobe na osobu, s majke na dete, i zato pružaju mogu-
ćnost  kontrole  oboljenja.  Uklanjanje  bakterija  dovešće 
do eliminacije stvaranja kiseline i, time sprečiti pojavu 
karijesa.
Sledeći  nivo  odbrane  je  stvaranje  fluorapatita  na 
površini gledji, koji je znatno manje rastvorljiv u kiselina-
ma od običnog hidroksiapatita.10 Međutim, ako se nastavi 
prodor  kiseline,  dolazi  do  demineralizacije  gledjnih  kri-
stala  na  spoljašnjoj  površini  gledjnih  prizmi,  jer  se  one 
obično nalaze pod pravim uglom na površini zubne kru-
nice (Slika 2, 3). Demineralizacija spoljne površine prizmi 
povećava poroznost gledji i omogućava dublji prodor pri 
sledećem  ataku  kiseline  (Slika  4,  5). To  će  se  nastaviti 
sve  dok  kiselina  ne  prodre  direktno  kroz  gledj  do  den-
tina. Tada je moguće da spoljašnja površina gledji bude 
još uvek glatka bez vidljivih oštećenja i bez akumulacije 
dentalnog plaka u zubnom tkivu.11 Ova pojava je poznata 
pod imenom “bela mrlja” (Slika 6) i može da se ukloni 
jednostavnim odstranjivanjem plaka ili remineralizacijom 
gledji nanošenjem jona kalcijuma, fosfata, stroncijuma i 
fluorida.
Progress in the carious lesion - the 
initial lesion
It is now well understood that caries commences as an 
acid attack on the surface of the enamel in relation to areas 
of plaque accumulation9. The acid is generated by specific 
bacteria,  primarily  streptococcus  mutans,  and  these  are 
transmissible from person to person, mother to child, and 
therefore offer the first opportunity for control of the dis-
ease. Elimination of the bacteria will lead to elimination of 
acid generation and therefore elimination of caries.
The next line of defense is the generation of fluorapa-
tite on the surface of the enamel because this is notably less 
soluble in acid than normal hydroxyapatite10. However, if 
the acid attack should continue it will progress by dissolu-
tion of the enamel crystals on the outer surface of the enamel 
rods which, in general, lie at right angles to the surface of the 
crown of the tooth (Figure 2, 3). Dissolution of the outer sur-
face of the rods will increase the permeability of the enamel 
and allow deeper penetration of the next acid attack (Figure 
4, 5). This routine will continue, as long as it is allowed, 
until a stage is reached where acid is able to penetrate right 
through the enamel into the dentine beneath. At this time it is 
possible for the outer surface of the enamel to still be smooth 
with no surface cavitation and therefore no accumulation of 
bacterial plaque within the tooth structure itself11.  This is 
known as a “white spot lesion” (Figure 6) and this can be 
reversed simply by removing the plaque and strengthening 
and remineralising the enamel through applications of vari-
ous ions, calcium, phosphate, strontium and fluoride.
Slika 2: Gledj je izlomljena smrznuta da bi se videle prizme koje leže 
paralelno jedna drugoj. Pazljivim pregledom, uočavaju se gledjni kristali 
na površini prizmi.
Figure 2: The enamel has been freeze fractured to show the enamel rods 
lying parallel with each other. Careful examination shows the enamel 
crystals on the surface of the rods.
Slika 3: Pod većim uveličanjem, vide se gusto pakovani gledjni kristali 
na površini glednjih prizmi.
Figure 3: A higher magnification of the enamel crystals on the surface of 
the enamel rods showing how tightly they are packed together.58  Stom Glas S, vol. 52, 2005. 
S druge strane, ako se ne preduzimaju mere odbrane, 
lezija  će  napredovati.  Sledeći  pokazatelj  napredovanja 
lezije su prvi znaci prirodnog odbrambenog mehanizma 
u dentinu pod uticajem pulpe. Prodor kiseline će stimu-
lisati  pulpu  i  započeti  mehanizam  hiperminerazlizacije 
u  dentinskim  kanalićima  još  dok  karijesna  lezija  traje. 
Lateralni kanali, koji spajaju glavne kanale, obliterisace 
taloženjem minerala, i time sprečiti dalje širenje kiseline. 
Dodatna  mineralizacija  dovodi  do  razvoja  “translucen-
tnog sloja” koji se lako može otkriti pod mikroskopom. 
Dentin izgleda translucentniji, jer je jednostavnije gradje 
bez lateralnih kanalića, te svetlo može lakše da prolazi. 
(Slika 7). 
U ovom trenutku, treba spomenuti tri važna faktora. 
Prvo, translucentni sloj će uvek   biti prisutan u razvo-
ju lezije, bez obzira na dubinu kaviteta, (čak do pulpne 
komore). Drugo, početna lezija može da se uoči na ren-
dgenu iako nema vidljivih površinskih defekata u gledji. 
On  the  other  hand,  if  defensive  actions  are  not 
undertaken,  the  lesion  will  continue. The  next  evidence 
of progress will be the earliest signs of a natural defense 
mechanism in the dentine initiated by the pulp. Irritation 
from  the  acid  invasion  will  stimulate  the  pulp  to  com-
mence  a  mechanism  of  hypermineralisation  within  the 
dentine  tubules  immediately  under  the  carious  lesion. 
The  lateral  tubules,  joining  the  main  tubules  together, 
will become obliterated by the deposition of mineral in 
an attempt to minimise the lateral spread of the acid. The 
additional  mineral  will  lead  to  the  development  of  the 
“translucent layer” and this can be readily identified under 
the microscope. The dentine appears to be more translu-
cent because it is now less complex without the lateral 
tubules and light can pass through more readily (Figure 7).
There  are  three  significant  factors  to  note  at  this 
point. First, the translucent layer will always be present in 
advance of the lesion, regardless of how deep the cavity, all 
the way to the pulp chamber. Second, the early lesion may 
Slika 4: Pod sličnim uveličanjem, vide se glednji kristali posle delovanja 
kiseline. Zapaža se gubitak površine sa svakog kristala, što omogućava 
povećanje poroznosti i, stoga, dalji prodor kiselina. Ovi kristali mogu da 
remineralizuju.
Figure 4: A similar magnification of the enamel crystals following an 
acid attack. Note the loss of surface from each crystal allowing greater 
porosity and therefore penetration of the next acid attack. These crystals 
are capable of remineralisation.
Slika 5: Površina gledji na kojoj se vidi dejstvo kiseline sa leve strane 
i intaktna gledj na desnoj strani. Zapažaju se suptilne razlike posle 
kiselinskog delovanja.
Figure 5: The surface of the enamel showing an initial acid attack on the 
left and sound unaffected enamel on the right. Note the subtle differences 
following acid attack.
Slika 6: Poprečni presek molara sa “belom mrljom” koja predstavlja 
inicijalnu karijesnu leziju, na levoj strani krunice. Gledj počinje da 
izgleda kao na sl. 4, ali kiseline jos nisu prodrle kroz gledj, tako da je 
dentin intaktan. Uporedite sa sledećom slikom.
Figure 6: Cross section through a molar showing the “white spot lesion” 
on the left of the crown which represents the initial carious lesion. 
The enamel is beginning to look like Figure 4 but the acid has not yet 
penetrated through the enamel so the dentine is unaffected. Compare this 
with the next illustration.Serbian Dental J, 2005, 52  59
Konačno, početna lezija može da se izleči ako se predu-
zmu odgovarajuće mere odbrane, koje će eliminisati stva-
ranje kiseline i obezbediti remineralizaciju površine gledji.
Prvi  stadijum,  odnosno  razvoj  “bele  mrlje”  može 
da bude prilično spor i da traje do četiri godine pre nego 
što se otkrije i sanira.12 Naravno, lezija koja na rendge-
nu pokazuje da nije prošla punu dubinu gledji i ne vidi 
se jasno u dentinu, može da se remineralizuje i potpuno 
izleči. To uključuje modifikaciju bakterijske flore, i unos 
ugljenih  hidrata,  poboljšanje  tehnika  oralne  higijene, 
upotrebu  fluorida  i  drugih  jona,  odnosno,  stimulaciju 
salivacije.  Edukacija  pacijenta  predstavlja  značajan  deo 
ovih postupaka. Strogo se preporučuje da se prvo odrede 
preventivne mere i da se lezija rendgenski prati nekoliko 
meseci pre odluke o postupcima saniranja. Drugim reči-
ma,  postojanje  demineralizovanih  područja  ne  znači  da 
je obavezna mehanička (hirurška) intervencija sve dok ne 
postoji površinski vidljiv kavitet u gledji. Do ovog stepena 
napredovanja karijesa, moguće je zarastanje i reminerali-
zacija lezije.13
already be visible on a radiograph even though there may 
still be no surface cavitation. Finally, this early lesion may 
well be able to be healed if proper defensive actions are 
undertaken leading to the elimination of acid production 
followed by remineralisation of the surface of the enamel. 
Progress through this first stage, that is development 
of a “white spot lesion” can be quite slow, and take any-
thing up to four years before it is beyond being arrested and 
repaired12. Certainly the lesion that shows in a radiograph as 
having progressed to the full depth of the enamel but is not 
showing clearly in the dentine should, under normal circum-
stances, be able to be remineralised and healed.  This may 
involve  manoeuvres  such  as  modification  of  the  bacterial 
flora as well as the carbohydrate intake, improvements in 
oral hygiene techniques, applications of fluoride and other 
ions or stimulation of salivary flow. Patient education is an 
essential part of these procedures. It is strongly recommend-
ed that preventive measures be instituted first and the lesion 
monitored radiographically over a period of months before 
restorative procedures are contemplated. In other words, the 
presence of an area of demineralisation does not mean that 
surgical intervention is essential until such time as there is 
actual surface cavitation in the enamel. Up to this stage it is 
often possible to heal and remineralise the lesion13.
Slika 7: Poprečni presek premolara na kojem se vidi prodor kiselina 
kroz gledj, tako da je i dentin zahvaćen. Translucentna zona je jasno 
oivičena, ali je površina gledji i dalje glatka i bez kaviteta. Moguće je 
da ova lezija zaceli posle uklanjanja uzroka.
Figure 7: A cross section through a bicuspid showing progress of the 
acid attack through the enamel to the extent that the dentine is now 
involved. The translucent zone is clearly delineated but the surface of 
the enamel is still smooth and not cavitated. It is likely that this lesion 
could heal following elimination of the disease.
Razvoj karijesne lezije – 
uznapredovala lezija
Ako izostanu mere kontrole karijesa,  lezija napredu-
je pa je sledeći stepen površinsko pucanje gledji i pojava 
oštećenja (Slika 8). Sada se bakterije mogu nakupiti u gin-
givalnom delu zubne krunice bez obzira na kvalitet oralne 
higijene i promene anatomije površine koja zahteva prepa-
raciju kaviteta i postavljanje ispuna. Takođe,  kada postoji 
direktan pristup dentinu, modifikovaće se i bakterije. One 
bakterije  koje  mogu  da  unište  kolagenu  mrežu  dentina, 
postaće značajnije uprkos uspostavljenoj remineralizaciji 
koja potiče iz pulpe, i koja je dovela do pojave translucen-
tnog sloja.
Stalni prodor kiseline dovešće do dalje demineraliza-
cije i proteolitičke bakterije će razoriti  kolagena vlakna. 
Ulaz kroz gledj može da ostane ograničen, ali će postojati   
Progress in the carious lesion
- the advancing lesion
In the absence of caries control measures the lesion will 
progress, the next stage generally being surface breakdown of 
the enamel leading to cavitation (Figure 8). Now bacteria can 
accumulate within the confines of the tooth crown regardless 
of oral hygiene procedures and it will be necessary at some 
stage to restore the surface anatomy - that is, prepare a cav-
ity and place a restoration. Also, once there is direct access 
to the dentine, the bacterial population will be modified and 
bacteria capable of lysis of the collagen framework of the 
dentine will begin to play a part in spite of the established 
remineralisation, originating from the pulp, which produced 
the translucent layer as soon as the dentine became involved.
Continuous repetition of acid attacks will lead to further 
demineralisation and the proteolytic bacteria will be free to 60  Stom Glas S, vol. 52, 2005. 
lateralno  širenje  kroz  dentin  preko  preostalih  lateralnih 
kanalića  ili  onih  koji  su  se  ponovo  otvorili  delovanjem 
kiseline (Slika 9). U ranim stadijumima je moguća remi-
neralizacija kolagenih vlakana. Medjutim, kad nivo mine-
ralizacije  padne  ispod  cca  10%  od  prvobitnog  stepena, 
remineralizacija  više  nije  moguća  i  kolagen  se  potpuno 
raspada.
break down the exposed collagen fibres. Entry through the 
enamel may remain limited but there will be a lateral spread 
through the dentine via remaining lateral tubules ant those 
that become re-opened through acid dissolution (Figure 9). In 
the early stages it will still be possible to remineralise the col-
lagen fibres but when the level of mineralisation falls below 
about 10% of the original level it will no longer be possible 
to remineralise and the collagen will totally disintegrate.
Slika 8: Poprečni presek premolara na kojem se vidi napredovala 
lezija sa pojavom kaviteta na površini. Neophodno je hirurški pristupiti 
sanaciji ove lezije sa ciljem da se rekonstruiše glatka površina i spreči 
akumulacija bakterija. Zapaža se povlačenje translucentne zone prema 
pulpi.
Figure 8: A cross section through a bicuspid showing a more advanced 
lesion where actual surface cavitation has now occurred. It is essential 
to adopt a surgical approach to the repair of this lesion with the object 
of restoring the smooth surface thus preventing bacterial accumulation. 
Note the defensive translucent zone almost all the way to the pulp.
Slika 9: Molar sa tri lezije, presečen, posmatran u dva ogledala kako 
bi se sve tri površine uočile. Sa leve strane je aproksimalna lezija sa 
kavitetom na površini i jasno vidljivom translucentnom zonom. Sredstvo 
za zalivanje fisura bi sprečilo dalje napredovanje ove lezije. Na desnoj 
strani je velika okluzalana lezija koja je napredovala, skoro, do pulpe. 
Zapažaju se zahvaćeni i inficirani dentin bez  jasne demarkacije.
Figure 9: A molar with three lesions, exposed by section, viewed in two 
mirrors to show the three surfaces at the same time. On the left there is a 
proximal lesion with surface cavitation and the translucent zone clearly 
showing. There is also an early lesion in the occlusal fissure showing 
the translucent zone only. A fissure seal would prevent further progress. 
On the right there is an extensive occlusal lesion which has progressed 
almost to the pulp. Both the infected and affected dentine can be seen but 
there is no clear demarcation.
Napredovanje lezije razviće se u bar dva sloja.14 
Prvi kontakt sa zdravim dentinom je, ustvari,  postepeni 
prodor u delimično demineralizovan dentin  bez bakte-
rija. Sve dok je mineralizacija kolagena viša od 10%, 
ovaj  sloj dentina može da se remineralizuje i izleči. 
Dalji prodor u dentin utiče na to da kolagen pokazuje 
manje od 10% mineralizacije, i postojanje raspadnutih 
slojeva koji  ne mogu da se saniraju zbog gubitka kola-
gene mreže. Ta se dva sloja označavaju kao “zahvaćeni 
sloj”, jer je dentin zahvaćen karijesnim procesom  (nije 
obavezno neizlečiv) i kao “inficirani sloj” koji sadrži 
većinu bakterijske flore unutar karijesne lezije. Infici-
rani sloj treba da se ukloni ili potpuno zatvori ispunom 
kaviteta. Međutim, zahvaćeni sloj je podložan odredje-
nom  stepenu  remineralizacije,  ako  ne  i  kompletnom 
izlečenju.
Značajan  problem  predstavlja  razlikovanje  tih 
slojeva.  Idealno  bi  bilo  da  se  odstrani  sav  inficiran 
materijal, a ostavi samo zahvaćen sloj koji može da se 
remineralizuje.  Međutim,  nema  jednostavnog  načina 
njihove identifikacije, te je potreban i stepen logike i 
kliničkog iskustva. Rastvori za detekciju karijesa često 
As the lesion continues it will develop into at least two 
layers14. There will be the advancing front in contact with 
sound dentine and this will be a gradient beginning with par-
tially demineralised dentine almost completely free of bac-
teria. As long as the mineralisation of the collagen is higher 
than  10%  of  the  original  dentine  this  layer  is  capable  of 
being remineralised and healed. Behind this will be a further 
gradient in the dentine beginning with collagen showing less 
than 10% mineralisation through to the completely disinte-
grated layers which are beyond repair because of the total 
loss of the collagen framework. These two layers have been 
loosely designated the “affected layer” because the dentine is 
affected by the caries process but is not necessarily beyond 
recovery and the “infected layer” because this contains the 
majority  of  the  bacterial  flora  now  flourishing  within  the 
confines of the carious lesion. The infected layer will need 
to be removed or at least totally sealed by restoration of the 
cavitation. However, the affected layer will be subject to at 
least a degree of remineralisation, if not complete healing.
A significant problem lies in differentiating between 
these layers. Ideally it should be possible to remove all the 
infected material leaving only the remineralisable affected 
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samo označe bakterije i donose zabune. Promena boje je 
dramatična kad se prvi put nanosi, ali drugo nanošenje 
neće omogućiti jasnu indikaciju i zato se ne preporu-
čuje njihova primena. Rastvori koji rastvaraju karijes, 
takođe, mogu da zbune i često odstranjuju i dentina koji 
bi  mogao da se obnovi. Metode sterilizacije dentina, 
takodje,  dovode  do  neočekivanog  biološkog  oštećenja 
sada se razvijaju, ali je potvrdjeno da ostavljanje bakte-
rijskih kolonija nije tako značajno ako su one izolovane 
u zatvorenoj leziji.
Brzina širenja lezije variraće od prilično brze do 
vrlo  spore  u  zavisnosti  od  kiselosti  sredine.  Zapravo, 
može da traje četiri godine pre nego što  se lezija pribli-
ži pulpi . U tom slučaju, opet treba stimulisati preventi-
vne mere i druge mere lečenja pre hirurške (mehaničke) 
intervencije.  Odstranjivanje  uzroka  je  od  neizmerne 
važnosti.  Nema  svrhe  da  se  postavi  trajni  ispun  ako 
je  prisutna  infekcija.  Niti  je  moguće  da  se  promeni 
bakterijska ravnoteža dok postoji otvoreni kavitet, pa je 
postavljanje privremenog ispuna neophodno kod većih 
kaviteta.
ing them and a degree of logic and clinical judgement is 
required. Caries disclosing solutions tend to stain bacte-
ria only and lead to some confusion. The colour change 
is  reasonably  dramatic  when  first  applied  but  a  second 
application will not lead to a clear indication and their use 
is not recommended. Caries dissolving solutions can also 
be confusing and are likely to remove some dentine that 
could otherwise have been repaired. Methods of sterilising 
the dentine without untoward biological damage are now 
being developed but it is becoming apparent that leaving 
some bacterial colonies behind is not significant as long as 
they are isolated from further nutritional sources.
Depending upon the acidogenicity of the surrounding 
environment the speed of progress in the extending lesion 
will vary from quite rapid to very slow. In fact, it can take 
as long as another four years before the lesion approaches 
the pulp, so again, it is suggested that evidence of a pro-
gressive lesion should stimulate the introduction of preven-
tive and healing measures first before surgical intervention 
is undertaken. Removal of the cause is of paramount impor-
tance. There is no gain in placing a permanent restoration in 
the presence of active disease. Neither is it possible to alter 
the bacterial balance as long as open cavitation remains so 
placement of a transitional restoration to seal the lesion may 
well be required in the more extensive cavity.
Zaustavljanje uznapredovale lezije
Zaustavljanjem i stabilizacijom uznapredovale karije-
sne lezije, potrebno je odstraniti sve oštećene delove gle-
dji, jer se ne može modifikovati bakterijska flora u njiho-
vom prisustvu. To znači postavljanje nekog privremenog 
ispuna koji će vratiti glatku površinu krunice i zatvoriti 
dalji prolaz bakterijama (Slika 10).
Arresting the advancing lesion
Having arrested the disease and stabilised the advanc-
ing lesion it is necessary to eliminate all areas of enamel 
cavitation because it is not possible to modify the bacterial 
flora in the presence of open cavities. This means place-
ment of some form of temporary or transitional restoration 
to restore the smooth surface of the crown and seal out any 
further bacterial activity (Figure 10).
Slika 10: Klinički slučaj u kojem je postavljen ART ispun tri meseca 
pre ekstrakcije zuba. Na ivicama se zapaža zaptivanje celim obimom 
lezije koje sprečava prodor infekcije. Inficirani sloj je uspešno izolovan 
i zahvaćeni, neinficirani sloj je u procesu remineralizacije. EPMA 
analizom su nadjeni joni stroncijuma iz GJCa do krova pulpe.
Figure 1.10: A clinical case where an ART type restoration was placed 
three months prior to extraction. Note the peripheral seal around the 
full circumference of the lesion preventing access for further infection 
or nutrition. The infected layer is successfully isolated and the affected 
layer is in the process of remineralisation. EPMA examination of this 
speci-men showed strontium ions from the glass-ionomer all the way to 
the roof of the pulp.62  Stom Glas S, vol. 52, 2005. 
Treba da se naglasi da je ostavljanje određenog broja 
bakterija bez značaja pod uslovom da je infekcija komple-
tno zaustavljena i kavitet zatvoren, jer će bakterije biti bez 
hrane i postaće neaktivne.15 To zahteva ponovnu analizu 
pojma  “karijes”.  Iz  GV  Blekovih  zapisa  se  preporučuje 
da se sav razmekšali dentin ili onaj koji je promenio boju, 
zbog napretka, mora odstraniti i ostaviti tvrdo dno kaviteta 
i zidove. Ovom tehnikom, koja uključuje odstranjivanje 
zahvaćenog dentina, uklonilo bi se i zubno tkiva koje bi 
se moglo remineralizovati i zaceliti. Ovo može dodatno da 
provocira iritaciju pulpe koja je već, možda, inflamirana 
usled blizine lezije. Zato se, preporučuje da se izraz “kari-
jes” primenjuje samo na leziju, a ne na preostalo zubno 
tkivo. To znači da ako ”karijesna lezija” zahteva lečenje, 
to se ne može postići jednostavnim hirurškim odstranji-
vanjem zubnog tkiva, čak i kad je omekšalo i deminera-
lizovano.  U  principu,  demineralizovano  zubno  tkivo  je 
moguće lečiti pod uslovom da je ostalo bar 10% minerala 
na kolagenskih vlaknima.16
Jedan  od  osnovnih  zahteva  restauracije  je  da  se 
materijal za ispun postavi u takvoj količini da je sposo-
ban  da  izdrži  okluzalno  opterećenje  kojem  je  izložen. 
To znači da ako je pri lečenju karijesne lezije potrebno 
da se odstrani sav zahvaćeni dentin, da bi se obezbedilo 
dovoljno  prostora  za  ispun,  preostali  inficirani  dentin 
ne predstavlja problem. Međutim, kod velikih lezija se 
preporučuje  uklanjanje  samo  razmekšalog  inficiranog 
ili zahvaćenog dentina koji će moći da izdrži optereće-
nje privremenog ispuna. Ako privremeni materijal ima 
dobre athezivne osobine, prisutnost preostalog inficira-
nog  dentina  nije  zabrinjavajuća. Ako  je  sam  materijal 
za ispun bioaktivan i postoji potencijal remineralizacije 
preostalog zahvaćenog dentina, pulpa se može zaštititi 
od dalje iritacije.
Uspešno postavljen privremeni ispun zahteva dobro 
i  potpuno  rubno  zatvaranje  oko  lezije.  Leziji  se  pristu-
pa dijamantskim svrdlom uz srednju brzinu i vazdušni i 
vodeni mlaz. Treba koristiti ručne instrumente ili okruglo 
svrdlo male brzine za čišćenje zidova do zdravog dentina 
sposobnog za hemijsku atheziju izmenom jona s ispunom. 
Na kraju, treba očistiti dno i obezbediti dovoljno prostora 
za materijal za ispun. Treba kondicionirati ceo kavitet i 
postaviti ispun. Ako ispun ostane na mestu do šest meseci, 
u zahvaćenom dentinu će se uočiti značajan stepen zale-
čenja. Ceo privremeni ispun može da se zameni  ili da 
se koristi kao osnova za trajniji materijal za restauraciju 
(Slike 11 – 15).
It should be noted that leaving behind some level of 
bacterial population is of little or no significance provid-
ing the infection is completely sealed because the bacteria 
will  then  be  deprived  of  any  form  of  nutrition  and  will 
enter  a  dormant  state15. This  calls  for  a  reassessment  of 
the description of “caries”. It has been assumed from the 
GV Black protocol that all dentine that has been softened 
or discoloured by the advancing lesion should be identified 
as caries and removed, leaving a cavity floor and walls that 
are quite hard. It is now argued that this technique, which 
includes removal of affected dentine, leads to loss of tooth 
structure that could otherwise be remineralised and healed. 
It will also promote further irritation to the pulp that may 
already be inflamed by the proximity of the lesion. It is sug-
gested, therefore, that the term “caries” should be applied 
to the lesion only and not necessarily to the tooth structure 
involved. This means that, while a “carious lesion” requires 
treatment, this is not necessarily accomplished simply by 
surgical  removal  of  tooth  structure,  even  if  softened  and 
demineralised. It is generally possible to heal some of the 
remaining demineralised tooth structure providing that there 
is at least 10% mineral remaining on the collagen fibres16.
One of the basic requirements for the successful place-
ment of a restoration is that the restorative material itself 
be placed in such bulk that it is capable of withstanding 
the occlusal load to which it will be subjected. This means 
that, if in treating a lesion it is necessary to remove all the 
involved dentine to make sufficient room for the restora-
tion, then there is no problem about remaining infected den-
tine. However, in the extensive lesion, it is suggested that it 
is only necessary to remove sufficient softened infected or 
affected dentine to allow sufficient strength in the proposed 
temporary restoration. If the transitional material is capa-
ble of long term adhesion to the surrounding dentine and 
enamel the presence of some remaining infected dentine is 
of no concern because isolation from its source of nutrition 
will ensure it will no longer be active. At the same time, if 
the restorative material itself is bioactive there is a potential 
for remineralisation of the remaining affected dentine and 
the pulp will be protected from further irritation.
The successful placement of a transitional restoration 
requires a complete seal around the entire periphery of the 
lesion. Develop access to the lesion using a diamond stone 
at  intermediate  high  speed  under  air/water  spray.  Use 
either hand instruments or a slow speed round bur to clean 
the walls to a base of sound healthy dentine capable of an 
ion exchange adhesion with the restoration. Finally, clean 
the floor only to the extent that there is sufficient room for 
bulk in the restorative material. Condition the entire cavity 
and place the restoration. If this is left in place for a period 
up to six months there will be a significant level of healing 
in the affected dentine. At this time the entire transitional 
restoration can be replaced if desired, or alternatively, used 
as a base for a more permanent material to be laminated 
over to reinforce it or enhance aesthetics (Figures 11 - 15).Serbian Dental J, 2005, 52  63
Slika 11: Prvi korak u zbrinjavanju velikih karijesnih lezija glas-jonomer 
cementom i amalgamom. Početna lezija je, očigledno, velika, ali 
simptomi nisu nužno prisutni.
Figure 11: The first of a technique series to demonstrate restoration of 
a large lesion with glass-ionomer and amalgam. The initial lesion is 
apparently large but there are not necessarily any symptoms.
Slika 12: Završena preparacija kaviteta po Bleku, jer je amalgam bio 
materijal izbora u ovom slučaju. Zapaža se prisustvo zahvaćenog dentina 
na podu kaviteta iako postoji mogućnost da ima i zaostalog inficiranog 
dentina. S obzirom da se stavlja glas- jonomer cement, neće biti posledica.
Figure 12: The completed cavity, GV Black style, designed this way 
because amalgam was the material of choice. Note the presence of 
affected dentine on the floor of the cavity although it is acknowledged 
that there may be infected dentine as well. As it is to be sealed with 
glass-ionomer this is of no consequence.
Slika 13: Postavljena je podloga od GJCa, a višak je uklonjen da se se 
obezbedi prostor za amalgam.
Figure 13: A substantial base of a high strength glass-ionomer has been 
laid down and the excess trimmed to make room for the amalgam.
Slika 14: Završen amalgamski ispun.
Figure 1.14: The completed amalgam restoration.
Slika 15:Poprečni presek zuba gde se uočava količina GJC kao podloge i 
amalgam. Zapaziti da je GJC plasiran iznad demineralizovanog dentina. 
Okuzalni deo ispuna je od sloja amalgama koji ne dovodi do kolapsa GJC
Figure 15: The tooth has been cross-sectioned to show the relative 
positions and quantity of the glass-ionomer base and the amalgam. Note 
that a high strength GIC has been placed in quantity to ensure good 
ion exchange with the demineralised dentine. The occlusal load will be 
dissipated by a factor of ten through the stronger layer of amalgam so 
the GIC is in no danger of collapse.64  Stom Glas S, vol. 52, 2005. 
Definitivni ispun
Izbor  i  postavljanje  definitivnog  ispuna  sledi  iste 
principe. Biće potrebno ukloniti dovoljno zubnog tkiva za 
stvaranje čvrste athezije s materijalom za ispun i obezbe-
diti otpornost na okluzalno opterećenje. Oblik kaviteta će 
zavisiti od odabranog materijala. Treba obezbediti dobru 
vezu sa zubnim tkivom koja će sprečiti mikropukotine i 
dalje širenje infekcije. Ako lezija uključuje samo deo siste-
ma fisura, ostatak fisura može da se zalije glasjonomerom 
ili kompozitom bez hirurškog zahvata.
Koncept  preventivne  ekstenzije  je  pogrešan,  jer  ni 
jedan materijal nije otporan na prisutno oboljenje. Uspeh 
zahteva  uklanjanje  oboljenja  bez  obzira  na  preduzete 
postupke. Karijes  ne može da se leči hirurški.
Zato je važno da se razume širenje karijesne lezije 
kroz zubna tkiva i to treba uzeti u obzir pri oblikovanju 
kaviteta za ispun. U nedostatku rendgena, GV Blek je bio 
suočen s lezijama koje su, prema modernim shvatanjima, 
bile  prilično  velike,  pre  nego  što  su  uopšte  otkrivene. 
Najmanja  lezija  u  to  vreme  je  bila  relativno  velika,  pa 
je  osnovni  izgled  kaviteta  tada  predstavljao  ono  što  se 
danas smatra trećim stepenom razvoja karijesa – odnosno 
veličinu 2 u klasifikaciji koja počinje nulom. Modernom 
tehnologijom,  uključujući  rendgen  i  ostale  dijagnostičke 
procedure, kao i  kontrolom oboljenja, moguće je da se 
lezija otkrije u najranijem stadijumu i da se zaleči ukoli-
ko je to izvodljivo. Ali, u najgorem slučaju, ako postoje 
površinska oštećenja gledji zub treba sanirati minimalnom 
intervencijom korišćenjem adhezivnih i bioaktivnih mate-
rijala za ispun.
Permanent restoration
Selection  and  placement  of  a  permanent  restoration 
will follow the same principals. It will only be necessary 
to remove sufficient tooth structure to develop sound adhe-
sion with the restorative material as well as resistance to the 
expected occlusal load. The design will vary according to the 
material selected. It is then essential to develop a union with 
tooth structure that will prevent micro-leakage and ingress of 
further bacterial infection. If a lesion involves part only of 
a fissure system the remainder of the fissures can be sealed 
using glass ionomer or resin without surgical intervention.
The concept of extending the cavity margins out into 
so-called caries free areas is an anomaly because no mate-
rial  is  proof  against  continuing  disease.  Success  requires 
elimination of the disease regardless of the operative proce-
dures undertaken. Caries cannot be cured through surgery.
It is essential then to understand the progress of a cari-
ous lesion through tooth structure and consider this when 
designing a cavity for its restoration. Because of the absence 
of good radiographs GV Black was confronted with lesions 
that were, by modern concepts, quite large before they were 
first identified. The smallest lesion at that time was rela-
tively extensive so the basic cavity outline represented what 
would now be regarded as the third stage of cavity devel-
opment - that is to say Size 2 in a classification beginning 
with Size 0. Through modern technology with radiographs, 
other diagnostic tools and disease control it is now possible 
to identify the lesion at its very earliest stage and, at best, 
heal the lesion. But, at worst, if surface cavitation has com-
menced, repair the tooth through minimal intervention using 
adhesive, bioactive restorative materials.
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